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Supplemental Experimental Procedures ESC culture and manipulation
Clonal assays: Bmpr1a -/-and control ESCs were plated at 100 cells/cm 2 in serum-containing medium and 6 hours later this was replaced by ESGRO Basal medium (Milipore) alone or with LIF (1500U/ml), 15% FCS plus LIF, BMP4 (10 ng/ml) plus LIF, or 2i (PD0325901 + CHIR99021). After 6 days culture in these conditions, alkaline phosphatase activity was determined using the Leukocyte Alkaline Phosphatese kit (Sigma) and the level of staining assessed in 100 arbitrary ESC colonies.
AnnexinV staining: 2x10 5 cells were resuspended in annexin-binding buffer (0.1%BSA in 10mM HEPES, 140 mM NaCl, 2.5 mM CaCl 2 , pH7.4), incubated with APC-conjugated annexin V (Molecular Probes) and 0.1mg/ml Propidium Iodide (Sigma), and then immediately analysed by flow cytometry. A minimum of 3 independent experiments were performed and the average ±SEM is shown.
Electroporation: pPyCAGIP-EGFP, Bmpr1a or cMycER expression vectors were electroporated into E14 ESCs and subjected to puromycin selection and colonies were screened for expression of the transgene and karyotyped.
Flow Cytometry: Analysis was performed using a FACSCalibur or a BD LSR2 cytometer and data analysis was performed with the FlowJo software (all from BD Biosciences).
Generation of chimeric embryos
Chimeras were generated by blastocyst injection as described (Nagy et al., 2003) .
RNA Isolation and RT-PCR
Total RNA was extracted using RNeasy (Qiagen). cDNA was synthesized using SuperScript III Reverse Transcriptase (Invitrogen), Random Nonamers (Sigma) and RNAse inhibitor (Roche). qPCR was performed with SYBR PCR Master Mix (Qiagen) in an Opticon II DNA engine (MJ Research Inc). Standard curves and melting curves were measured for each set of primers to confirm that only one amplicon was generated, b-actin, Hmbs and Hprt1 were used as house keeping genes to which data were normalised. The expression levels of mRNA were calculated using the comparative CT method. Primer sequences are indicated in Table   S1 .
